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#Itffi*CD$&|I] 
[B»3frB 1 1 

ft <0 fWB £ * ■=> T If H $tt^.MfiKco^rt TO 4- *ft fcB „ ^fi t^/^yo- 

4?%<hi>* inteinSr 2 53*«I Lfz v % <D C - » jUJ <0 *° U ^7°^ K h , mmM& £ 2 7>«l 
Lfc? ^^C-^MJO^V^yf- HtfURKSUSStLfc [intein-C/«gfi-C] f^lft 
*ON-*»fll*fcttC-5|dftlllfc:, MTO^ffi • 5g*b^v^SSJt3&*JiiBf$tt-r4 

4>&<£fc> 2^#Jt7t-9 *>05$I9 ON-*y|flJ<^* Oi ;^7 0 ^ Kfc, inteinSr 

2 L/id^O^coN- MM\ (O *° 'J ^ "7° F **« £ j&ft 2 tL [ffiM 6 -N/ i nt e 
in-N] llll^M CO N - »11J i tz it C - K . mm fait v ^f" ^**Jfc>df §tit44y 

n - 7*11 

[Wr« 2 ] 

£ W v£tt% ft cofM J: o Til 3£ £ *l * g 6 ft <o ^ ft TO £ ffi „ & * co 7" n - 

4>&<fc£. $iitg6£ 2 ^©N-*SiO'f'J^/f Kfc, inteinfc 2 :fr#J 

UH©N- CO *° U ^ 7°^ K**0 $ tL7t [filfi-N/ intein-N] ffl^fii 

& -fxi — -? 1 1 

^<tk intein£ 2^MBLfc7 *><35$»9 <Z>C -5ft»fllO#y ^"/"f- Kfc, »^ 
2 L 9 *> co$| CO C - 3fcMJ CO *° V 7°^ Kt&*HH K$t*£ $ ftfc [ intein-C/UHfcS 

n - 7*11 

3 1 

inteinfi, M8lft3fctf>DnaET?* & W*3I 1 t fctt 2 cov>-f tL^yn-rtt. 
[1**31 4 ] 

im^M 5 ] 

ft J: o T 81% $ tL £ ® 6 5C co « TO * fcttl , * *6 <0 ?j & Tr 

[fiM 6 ] 

^k$*^ff^ij 5 comtB • 7Efi7jv£o 
[ff^ 7 ] 

1**3® 1 &v>L4 <ov^lx^(7)7"n-^^l§iIi-^* 0 '; * * W-f- F?:«Rf:iAL 

mt&mmm 5 co^m • %m-%&o 
immM 8 1 

v^L4cov^-ftL^c7)7°n - ^ is »t S 7" n - -7* I «r 1M H S A L , 7° n - 7 1 1 * ^ l*J 

^ * ilJ^i" ^it^fStt S 5 e«TOTOMfP&f «co* ^ V - - > ^TjSo 
[If 9 1 

ittfE# 2005-3033599 



#11 2004-066424 



2/E 



[If 1 0 ] 

lit**! 1 &v>L4 ov*i*;h^^7°n-:7W£f&i&1-&*°V * * KStMI^KSAI- 
^ ^ i: J; V) . yn-7'I ^IffiftfAL, 7"n -7lI^WlWf[:$^4l ^Jl 8 
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[0 0 0 1 ] 
[0 0 0 2 ] 

Kflr^iix U K- v-f/^-ift^ SfiRU^BMb, ISSto^l^ fc*<Z)®fi®o 

[0 0 0 3 ] 

S fi St Ji 3tf b „ K K B§ $ ft- tz mi& is ^ t & a ft- & d t ^ <b , 

i ft e> <Dmw&M) k# x. z> &mtfM± ztiz> 0 

[0 0 0 4] 

^JK^S^^-^ii^m-e^^x^ >; -->^:fr&«;££ftft{;^ ffifitf 
Stt*Jfr1-*WSto5&^, *K#ttttlfe*fe<o^5St-^43&*U. 3 fete, «IK3BK*ti3& 

co^ ^-XA^sitaiffeftftil^^w ^Wff £ft& (*#tt\*:iu~4) o 

[0 0 0 5 ] 

Tyfc'fCii^, *^&fc:*«Sftfc^»:*5BK (GFP) ^rffiffli-^^^^ 

^w»*j:a t «FiBia5icii^bi-'S±-cttSb*a9'e**o l#>u pflK^T-eaiBifet*^ 

\z\±, t^^5oailiW^jKI4ry*^#I*Rt4i:v>TlBII#*c>fco 
[##ftl£tt 1 ] Kau, T. R. & Silver, P. A. Drug Discov. Today 8, 78-85 (200 
3). 

WWfFXWi2\ Kau, T. R. et al. Nat. Rev. Cancer 4, 1-12 (2004). 
WWnf^M. 3 ] Rudin, M. & Weiss leder, R. Nat. Rev. Drug Discov. 2, 123-13 
1 (2003). 

[#M$tr\£$U] Gray, L. E. , Jr. et al. Toxicology 181-182, 371-382 (2002). 
[##ff:M5] Elion, E. A. Methods Enzymol. 351, 607-622 (2002). 
[##fp:fci$C 6 ] Singh, S. M. et al. Curr. Med. Chem. 7, 211-247 (2000). 

Lorenz, W. W. et al. Proc. Natl. Acad. Sci. USA 88, 4438-44 

42 (1991). 

teNRFBfcfclR 8 ] Mathews, J. C. et al. Biochemistry 16, 85-91 (1977). 
[*#K\S:itt9] Paulmurugan, R. & Gambhir, S. S. Anal. Chem. 75, 1584-1589 
(2003) . 

[##fp»l 0] Kaihara, A. et al. Anal. Chem. 75, 4176-4181 (2003) 
WWffJcMl 1] Bhaumik, S. & Gambhir, S. S. Proc. Natl. Acad. Sci. USA 9 
9, 377-382 (2002). 

[^itrtt 1 2] Sun, L. et al. Appl. Environ. Microbiol. 67, 1025-1029 (2 
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001). 

[^ilftt 1 3] Wu, H. et al. Proc. Natl. Acad. Sci. USA 95, 9226-9231 (1 
998). 

[^RMfrXfltl 4] Yang, J. et al. Proc, Natl. Acad. Sci. USA 100, 3513-3518 
(2003) . 

mm^Ml 5] Giriat, I. & Muir, T. W. J. Am. Chem. Soc. 125, 7180-7181 
(2003) . 

IWm^JcWtl 6] Chin, H. G. et al. Proc. Natl. Acad. Sci. USA 100, 4510-4 
515 (2003). 

IWmttWtl 7] Ozawa, T. et al. Anal. Chem. 73, 5866-5874 (2001). 
[##lf»l 8] Ozawa, T. et al. Anal. Chem. 73, 2516-2521 (2001). 
l&WWFXWll 9] Ozawa, T. et al. Nat. Biotechnol. 21, 287-293 (2003). 
[&WWF%Wi.2 0] Paulmurugan, R. et al. Proc. Natl. Acad. Sci. USA 99, 156 
08-15613 (2002). 

[W&Wr$:ffit2 1] Massoud, T. F. & Gambhir, S. S. Genes Dev. 17, 545-580. ( 
2003) . 

[WWWJcHt2 2] Greer, L. F. , 3rd & Szalay, A. A. Luminescence 17, 43-74 
(2002) . 

[&8feW3cWl2 3] Weissleder, R. & Ntziachristos, V. Nat. Med. 9, 123-128 ( 
2003) . 

[0 0 0 6 ] 
[0 0 0 7] 

^<Dftm<V§£mii. JiW><DMM%ffl$:ir2> $><Dk. Lt, fM Kf3\ ^4<fc*>s intein 

* 2 Ltzo^^c u -<-7°f- k t , ggmsa * 2 &m l?z c-mws 

fljO^i;^^^- K^JHIK^$tifc [intein-C/^lfftSfi-C] I^II^N -*$SHIJ * iz 

&<fc&, fimga^2^#JL7 , sd*>^^ , 9^N-*MJc7)*°V^-7°f-Kh, intein* 2 
^ttl L tz v (Dm n <0 N - sjcSBffifl O *° V ^ "f*J- WJHI £%*£r $ [Hlfi -N/ intein 

^ K ^ intein* 2 L £ ^ <D N - ©*°'J^ 7°^ F^JHI KDtlS $ ttfc [M 
1»®e-N/intein-N] M^M^N ~mm\ £ tz it C -5fc*SHBl ^l*J#«^m • S» 
LfcV^aK^M^ttT^^ ^o-y I t , 4>fc<fc&, intein* 2^#JL^ *><7)£| 
^ co C - *3jtffiU CD *° V ^ ^ K t , fltttS 6 * 2 L^d^co^>9COC - 5fcS»HI CD # 'J 
K^AgKitifeStLfc [intein-C/aSfe®a-C] M^McON -*MJ * fctt C -5fc 

iif« k > mmfeft v ^ $ ttT & & 7*n - 7*11^ ^ & & ^ t * #m -r & ® a % 

m f*i M^as m -f n - * -r & 0 

[0 0 0 8] 

£C9ffiMc9fi!l3J5te\ H3Ki±, intein^Mi^cODnaE-r-^^gaS^P^^T^tiiffi^ 
[0 0 0 9] 
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[0 0 10] 

i<7)HiI©Plli, ^6fc{i, MiBv^tL/^c0 7°n-7>J- #17 * * Vtff- K 

[0 0 1 1 ] 

> y-t&fctb o ffifffiv^-f fiij*<D-fu - 7**t K £ It & 7 0 n - y I £*HJfe® H 

& it 4 e o >> ^ ^ * sisfei* * i t * #tt it^saiifi w^m^n « co x ^ 

[0012] 

tcieiw «f ff sh&» k * «auast k * a l t m i*i & it * umm a co -> v 1- & * m je 

[0013] 

K^»Wt:fAt^-ti:J;^ ^n-^I Wf CiAU ■7 p n--/li*g|*ii:i 
;frffc£«iWfBc07^ U fLT, Hi l fuIBv>-f tt^co7°n-7* 

, 7 s n - 7*11 £ j&fl JBtf^k § * 4 If 15 CO * ? U - - ^ * 4 fttti" o 
[0014] 

_hSBH 1 (7)^0J<75^aKMr*I#^f^fflffl7 o n-7^t{±^ ^&<t&> intein£ 2 L 

7°f- KdTOfcj&IS $ tLfe [intein-C/«llttSa-C] i'niil ON- 5k3ffiW 4 tz \± C -5fc3!» 

^m^fi=lr 2^iJLfc d ^^^N-^l©^'J^7°f Kfc, inteintr 2^#JL/io 
^co^coN-*yrofflcO*°V^7°f- WJH£ji*££*L£: MlftM-N/intein-N] M^fit 

at co n - mhij t \t c - »nu k , mmmt v ^ ^ * a**!* $ tu-c 4 S 7° n - 711^ <b 

[0 0 1 5] 

SttSS* 2^#JL/cd *>cON-5»fl!|co*°iJ ^7^ Kfc % intein* 2 5-WL^-5 -feON- 
5feSftfl| «0 * U ^ 7^ K**Jfit*ft§iLfe HSItSe-N/intein-N] M^^tcON -»« 

> < 6 > intein^ 2 ^-#J L/c n % co^ CO C -5Pft«0# V -<7°^ K t , 

* 2 Ltzd^b <DJ% *) (D C - 5fdft#J CO * V ^ 7°f- K**0 HjSjg $ tltz [ intein-C/«m 
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[0 0 16] 

fpjl i «j ifflliajt** tb^rt^frl - * £ £ ^ ^°n- y i KmfelkZ frtz y°u - 711 

tfcmir&o ZtiKX*)^ is itfllfcistf* 2^#J£tifcintein#^-7°9-f v 

jfe-t * t J: »K ^#J-©tttJ® J: §IfiS©tftfft^iSil < *&tB1" & - t OTfg 
[0017] 

[0 0 18] 

fH<7) ;i/ y7x5- 2. i t h „ y'u-y-'l cm© rat?* -f ~> > - <9 
[0 0 19] 

$ *Lfc intern*** ~?7 4 *s y ?K £. V) ®*) m^tl, mWM&^M% $ 0 Lfc^ 
[0 0 2 0] 

:/n- 7*11 £$[1*3 £JS&fl:£*£ i ^^"C^ &o £fc> ±8B*7 0S&8iOS&iR#EF , 3 

[0021] 

/:7"o- 7*11 £ £i U 7°n-7* I ^3 i OTI K $3 £ 2 ^-#J £ tt/c intern*** 7°7^y> 
[0 0 2 2 ] 

±fEH 9 <D&w<v&Lp3&ftm&yoM<nx? v~-y m&-?i±, 7°n - •fmz&nz y° 
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M ^ £ Jf L tzm^^WMM & <?) *s ? i~ ^ £ Wl^ t % 2> 0 
[0 0 2 3] 

[0 0 2 4 ] 

< & , intein (4) * 2 Lfc ? *> O C - *SfJJ O # U ^ K (4c) , DC 
(3) *2frm\.tzo%<DC-W®i®\<n&V'<7^Y (3c) ^IPJ'^Ift^ttTt [int 
ein-C/^lttSa-C] Hl^fll3tON-*3»ffli4^:ttC-*Stlllt^ «rt»ff*»ffi • 5£* 
Lfcv>ISS (2) j&*«ttS*LT4S7 , n-7'I (11) 

^&<fc&. ffitttSS (3) ^2^WLfcd^O^ ( 9<7)N-«1liJO* 0 U^yf-F (3n 
) intein (4) *■ 2 55**1 Lfc d *> Oft •? «0N -«ffl©^" U K (4n) ***HfcJt 

[#«se-N/intein-N] »^*£<PN-3fcSftfll 4 fctt C -*S»flI fc, mmfelk 
v^±;V (5) **jgiBf$*LTft4^'n- , riI (12) 
5&»e>&& & L < 

^<H,g|iia (3) t 2#S9Lfc? K (3n) fc, i 

ntein (4) £ 2 53*#J LfcHON- 3»HJ O *° U ^ rf*f- K (4n) j&*JH KSEift S ftfc [lift 
SS-N/intein-N] W N -5fcJft« £ (± C fc, « 1*1 fMr £ *fe ffi • L 

fcv^fi® (2) astift 3 *lt 1 (ll) t 

4>&<hfc, intein (4) * 2 ^ffl Lfc 5 *><D£S •? «9C - Jfcjfrfll <Z> # U K (4c) 

t , mmm a (3) £2 L^d*>©5S«?^c - *mj o *° u ^ -f^- k (3c) ***g ti 

*&3*Lfc [intein-C/tRUfcSe-C] fifc^fllii^N -*$«ffl i fcl± C -»1IJ 
isPi-fr (5) **ay*$^T**yn-yiI (12) 

[0 0 2 5] 

iilteSt:, yn-^ll (12) {i^l*mJf^k£tL&o -7°n-yi (n) t^JtSSSK 

(2) ^m^mm^jM (6) t^L/i*^ yn-^i (11) aaaaw (c) ffla- 

^^l*J (N) -M^tU y°n-^II (12) t£tt4„ 2 intein (4) <^ 

-o«Ili (4c, 4n) «iSLTIEL< *f 0 fc/i* tL % ^^^J:^, ^ -> > 

^19, (11) is SiTf -fu -"XII (12) ^ P> intein (4) ^-gJ^m^tU 2 5>W 

$tLfcM®S (3) w—ooajffi (3c. 3n) iP'*"?* Yffi&K X. 0 iilfi 

(3) 7&*W#f£3*LS 0 
[0 0 2 6] 

7°n-y 1 (id tc^ttsses (2) ^mnmnm^M (6) t^L^v^i 

intein (4) <DX •? 9 >f v > lb & V>^«>, ^11^6 (3) ti##^$tt^ 

[0 0 2 7] 

L/:#oT, iO^fiMa (3) <Dlsy-f)V$:mfctZ> - J* J: 0 > SBS (2) 0«1*J 
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10 0 2 8 ] 

fiR (2) /intein-C (4c) /Illfi-C (3c) ] <DWfc*^1rZ> fi^O dil^S 6 ®> [int 
ein-C (4c) /fIHM6-C (3c) /M6JC (2) ] & UMWl^-M^iM, IM& 

St (2) /«®fi-N (3n) /intein-N (4n) ] ©flDSSrtfl" & E^JlSfe^eS^ 
[HISfeSS-N (3n) /intein-N (4n) (2) ] <Dm&*%-t&lMMWt&m&%:V> 

[0 0 2 9] 

EP&fc:, ^n-yll (12) tt N [«ftH6-N (3n) /intein-N (4n) /tiftfty^t 

)v (5) ] o«**^r-t"4it??iii»#se«, mfi&it's r 1- * (5) /itie-N On) 

/intein-N (4n) ] OfcjfcfcJTf Slt^JIteSGSt. [intein-C (4c) /«RSft®fi-C (3c 

) /M^t/^^ (5) ] <Dmj&*tct&w&M&M&w> ttzit, mmfeftzs? 

(5) /intein-C (4c) /WMMS-C (3c) ] 0#***-r*E^I»#Se*t^>^"f 
[0 0 3 0] 

^ WffllOl&iOtflf ff tffif - (1) KJsi^T, 7°n-^I (11) 
th&M&V. (2) (i. 3RF«3^ff*lftffi • 36*L^v»>i> J: <, < KmfeZti*: 

v> 0 Wxtf, «£ < £nkft£^*;v^>S##"C&£T>' Fn^ , >i/^7 P ^- (AR) 7^Mtf 
$ ti& o ARS45 ff-y'UFnf^f^rn^ (DHT) fcjBte"*- * d 1 «t <b ^J*l 

i>m btiZTV ;vR^h7K*S## (AhR) , ¥ JRJMI* > «t ^HW^-f %> - 

h^^n^tL^^^ft^^^vSW^ (ThR) , ai/^rn-;Hr>t-t Lt^fjtL^ste 
rol responsive element binding protein (SREBP) , v^^-;V^H4-1"^mitog 
en-activated protein kinase (MAPK) , 7ff- £ff Si~ & nuclear factor- k B (N 

FwB) ^t-W^StLSo 
[0 0 3 1 ] 

— z<Dmmmn<Dmnwmkmm'?v-y*M u) k^-c, ^n-^n (12) 
K^tfi^mm^t^^i-^ (5) (4, -7°n-ni (12) mm&ft^mxziitzm^^ ■? 

n-yil (12) (N) £JB£ffc3*LS fc"tafc#OfcOT?* 9, ^cd#^1E 

JBWfcfc, NucleoplasminE)3*CDkcD (@E^!]#-^ 2 ) „ HIV-1 Revise? & <£> (SB^J#^3 

) mv&ftwmmfefomm (nls) ^■eia. 

[0 0 3 2 ] 

« cd ^° 'J 7°^- K (3c) . N - 5fcSgfll CO *° U ^ y f- K (3n) t LT7°n-7'I (11) is <t 
^Vn-^II (12) -C|tffl$tL*tRffcSa (3) ii. intein (4) W^^y^CJ: 0 

tuv^ 0 Mx. t±\ ^se^i&^tt**** 1 ^* t < isffl $ tL* o a^s^se (gfp 

ttl'(>rfllfc:ft4 , 5H"£7fcJ6$? * L^ 0 t<K, U-7JVy7x7-^ (RLuc) 

36-kDat/h $ < , m^tKm^mm^M^m^^) & ztfrb, ts-tL^ (mzittx 

17, 8) o $ tL^RLucCD N -isXZfC -Cfi^^^^-f , 

flit ^.^69 (4 „ G229 fc K230O HQ X-^OWf 1" ^> 1 1 ^SF iU>it $ tLT V> 

* (^#^»9, 10) o t £RLuc<^®-T?&3J»;V^'7^ 1 J ^ (-bV>-r9v>) 
3WMHJfe]»*abiL, in vivoT?©T^aft£+#fc3iftE©&#*&C* - RLuc** 

jfiU»tV>x.5 (##Sr^cmi 1) o 
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Sfcfc, ic^tBUco^^^l^W^m^^n-y^ (l) K*5V*t\ 2^*!l$tLT# 
* C - *S»W (7) si* 'J ^ -7°f- K (4c) , N - <D *° U ^ K (4n) tuyn-^I 

(11) is iCFyn-^II (12) -C'ttil$tL2,intein (4) h LTti, 

a©^©#-ifflt'^o yn-yi (n) ic^tase® (2) hmnwfym$&m% (6) 

^fflSffcfflU "/n-yi (11) «|*) (E) ^^fLT^n-yil (12) tait^- 

i: K J: *) intein (4) tf* g 1& ftncSJ \) fcB £ *l £ £ ti , intein (4) ii, 
K^^V7-t't*Sui:«iLv> 0 A#fi9K»i* ^m-VMAfe5|tOintein^^^fi5l5<7?D 
naE inteinWf L <15!j^$^^o ^E&StODnaEfi, strain PCC6803cODNA@E^J 

2 0) 

%h\z, ^<Dmm^mm^m&Mm^mmkUimy°^-^n d) k&^t, intein (4 

) co^-7°9-r v>^^«^^3i^^fe^{±, — (11) tyn-ni (12) « 

, IE?tM-<ibti&&tfU;r& *b &v> 0 Lfc^oT, intein L "OA, 4i%M<7)k 

[0 0 3 4 ] 

i©itiS©l&i©Sa«trt^tffll7 P D-^ CD Milt 2^#J$tL7ti 

ntein (4) <D— 0 K (MA«\ C-»lPJJ:4c) #\ 2fi$W:SiIfi 

(3) (D—yj(O^V ^•"^'■f- K 3c) H^#S§tt7t [intein-C (4c) /lltlfi- 

C (3c) ] iit^W^ON-sfcMIi: C - *$ig1in^ ^l*J#tf ^rftm • ^fiL^v^fi 
® (2) ^^^tLT^n-yi (11) £fiU&1-&o 
[0 0 3 5 ] 

t/s, -7°n-^i z ti% & ^> ?zmmm& (3) o& ^— ^^y^^f- k (luis 

<Z)#!)-eS±, 3n) ^\ rfu — -f I TM£ffl£ti&/^o intein (4) & r> ~ JjOtfV ^"7°f- 
K (-^it^ N - *JraHIU I 4n) lcJd^a*t^tL7t [Ifllfi-N (3n) /intein-N (4n) 
] M^-#^t«ON-»flJi^l±C-^MJ^, mmftftisri-*' (5) ^a^^tLT^n 
-■/II (12) *#J^1-^.o 
[0 0 3 6 ] 

Z.<D I 7 «:Sfi f t fit tT^fflffl - (1) Kj3V*T, intein-C (4c) 
a-C (3c) ^ [intein-C (4c) /HfSc^fi-C (3c) ] IMltSfif> MsSS-N (3n 
) tintein-N (4n) * DfUMS-N (3n) /intein-N (4n) ] Wk&m & £ 
;V (5) (±, SB® (2) , l&M-mVs 7 -T (5) , #7°n-7* (11, 12) ^OtfMBfcf* 

[0 0 3 7] 

(1) \"&\ J [Z>rfu-7\ (11) £,M®4> (0 T-«y§1«® (6) 
^n-^ll (12) Sr«F«3 (N) fc»fl=ft£-*i\ (N) (3) (Oi/y-T 

[0 0 3 8] 

i©i $ 4«e5t«rt#ffo^m • ^i^-eti. 7°n-yi (11) i±«K (0 K 

^s^k yn-yn (12) amm&iti' r ?- * (5) ^sci^frt (n) Km^iti-z 

jft*, Ma® (2) a^fefcMteWJt (6) iSi^ ft^tii: fcKJ: I? -/n-^l (11) gfffl 
Jfe® (C) (N) ^#^f-r^c -TSfc. 7°n-:/l (11) tyn-yn (12) 

tU tft&Kistf* 2 ^#J$tL?t intein (4) ^7 >f ^ «t ^ %J *) ffi * tLT^I 
»Sfi (3) ^ ? S#^$^^o Ui»ot, IRKSS (3) ©">^^^*SH56-J"tLtf, 

miE#2 005-3033599 
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(6) ta^ies (2) mmmf ^mm^<^&-r^^-t^nsmt^^o ttz 

> immune (3) QM^Iifg (3) wv^;v5i>jgop«^«S«*^tu£ 

[0 0 3 9 ] 

(6) *mmn (o yn-711 (12) *mn (n) i-j^tts-* 

&&W±. y°u-7*M (1) *^1--S*°V ^ * I'*?- F£fteI*U~2»AU #t 
h fij tJ^rf bttlffl^ £ 1i#3££-t SitCit), - cd®!j% £ tz \± (D^MWj'M <d^MU K is 
v^t/n-ri (11) ^%St£M (6) =HHJM*-esW£^> 7°n-^II (12) £ 

^1*1 (N) ciftlbSfSiHt^o 

[ 0 0 4 0] 

o-yi (ll) (C) ^jgAU yn-ni (12) Ml*) (N) fc«;frfbS^ ^ 

l*J^fif§&«^K (6') Z'M&W (0 ^*^$-*> -5-^, » (N) Ki3tf&1tfi® 

[0 0 4 1 ] 

^nwfsmm^MWA (6') ^-/n-yi (id k js it * s s « (2) fc+anfiMBu 

i<DMfiJI (2) 0«ft^T«f§£^& t "/n-^I (ll) ^^«f (C) 
(N) ^#tfU ^1*1 (N) ^^^b$^^-7°n-^II (12) ^ifi^f^o £ *U:: J: ») 2 # 
SJ^^^inteinco-^^^ 1 ; ^^-f- K (0Ox.l*, C -5fc3j»HI : 4c) i: 4 ? -JW^'J 
f-K (4n) #4£^U ^T'y^y^^-^ ^v>t? 2 ^#J£ (Scjsic^ 
3n) ifi^-ff- K^LT^fi®a (3) S*i£o L/:^oT, £<7>}H9fegS (3) 

[0 0 4 2] 

£if«jC (C) i:iAL, ^n-^ll (12) (N) KJf;&jfc$« tcfi, :/n- 

fM (1) *$&mir %>i$V %5 K ^SAi" & ^fe^ffl $ o *4VM± 

N 7° n - (1) ^l&iS-r & *° U * * V* F^UM \zMX U W t: h fjj%^f£'l4*ffl 
Jfe£«3i^fe1-tU2\ iwtJfti ^{±-?-<7)?-%S!)%co^fflia^i3V>T-/n-y I (11) £ 
iHItfAL, yn-^ll (12) (N) tc^^b^*^ - fc^T?^ £o 

[0 0 4 3] 

«*i& 0 BtrfSv^-r^^0 7°n--7^t (l) K&lf&7°v-yi (11) £«HJ!& 

K (C) CiXL, yn-yil (12) (N) M^b^-tir, if, mfoWft 

(6") *#hj3&® (c) icsA-r^o -eogL ^mMnw^mm^A (6) stabus® 
ftmztmn (6) <^£,tt« (o ^sAL/c^o^iitMeov^^^tjrb^-r^- 1 

[0 0 4 4] 

WHW^mm^Mn^ (6") (id nistt^sfiK (2) tieiifit 

nm^M (6) w^^Sft^l^ IlltSS (3) <^>^;v3;£K{i, ^F*3^tIM« 

\mmw (6") ^tTt, «i*i#tT[a«M«©« (6") «^et (1-^ t>%mnw^rm 

(6) co^ftsf) nJfc^-r^i-So Ltz&oT, ;©J;^:, ^^SS (3) o 

[0 0 4 5] 

Jfe® (C) CIAL, yn-^II (12) ^^1*1 (N) K J^frf b $ * # K 7°n-^t 

tbfE# 2005-3033599 
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(1) *mjiir §^'J^^l/if F^riffllfrfa & £ ti& o & & v> -7" 

SCiAL, 7°n--7ll (12) (N) i:Iftft?*^-J:fti^ 0 

[0 0 4 6 ] 

[0 0 4 7] 

( 1 ) 5 Koti 

PCR£ i 19 . RLucCO N - *MJ K ^ "f > * zc > n - K"f 4 cDNA (RLuc-N ; 1 -229 AA) <D 
C — 5feJS^@£^iJ#-f - 4 co^y'-f- F (KFAEYC) f fcN -5kSftKlE?!l#-£- 5 tt&FL 
AG^t°h-7° (DYKDDDDK) ^SAL/: 0 ^ «b t^. I^RLuc-N* > 3 - F1"£ cDNA£ , * 
^ttOHindlll^ h £ £ >9 , DnaEO N - 5fc3ftH 0 K^^fc^^n - F i~ cDNA (DnaE-N 
; 1-123 AA) Km&Ltto ^Lt, DnaE-NC0C -Mffl A > =?- Fi"^cDNA 

4\ NcoI-^-f SJg^£'>^^^ (IB^J#-^1 : NLS ; (DPKKKRKV) 3 ) OcDNAt'I^ 

[0 0 4 8 ] 

PCR&C X «K RLuc<7>C-5fd$« K^r^txva - F i~ •£ cDNA (RLuc-C ; 230-311 AA) 
ON-5|t»tHByiJ*-f-6 0^y^K (FNLSH) ti--^ &@§^fSM'iMunl£, ifcC-* 
3ft K SB^iJ#-^ 7©';^*- (GGGGSG) ^--^5 «t RffiNot I * & A t 0 
[0 0 4 9] 

Skfc, PCRfcitK AR*J-^3- Ki-ScDNA (1-918 AA) »N-**C a. — - * 
mM&X"& & NotI * s C - 5fc3ft KiXhoI Lfco - O^ftfiRLuc-C Sr zc > a - F1" £ cDNA 

MunlSMfcfcJ: DnaEO C - 5|cS»1ffl iff it * ^ > a ~ rtScDNA (DnaE-C ; 1-36 AA) 
■k^U Notify KJ: ^<£gAR£^>n- Fi-^cDNA^M^Lfco 
[0 0 5 0] 

£ ft h W\ ^ * -pcDNA 3. 1 (+) (Invitrogen) £>S*5R?f|5i£BainHIi3 «£ ^XhoIfMS: 

[0 0 5 1 ] 

^i3^ PCR&tf&i&tfX&HjKte, BigDye Terminator Cycle Sequencing kit* £ tT^atfe 
^^/f^lABI Prism310 (PE Biosystems) £Jf ~> - fr > 7 ffiffi K X ^0mULtz o 

(2) IffiltfSIA 

C0S-7Sfflfl&O*&3&{±, 10 Wfn>f FI*^>Mltl (*RJfiffiFBS)_ 1 
h V7° f-r^f i/V&i^&nLfcDMEMeK 5 % C0a. 37 °C #2#T Ttr o tz 0 
[0 0 5 2] 

JNM& * 12 x. ;v<7) 7° V - h ± Hff m L 1 ipof ectAMINE2000 (Invi trogen) £ 
ffiv^T, ifr|B<75 7°9^ 5 F2 ^gco^g^A^To/io 
( 3 ) •jx^^yynn ^ff 

pcRDn-NLS^/ciipcDRc-AR^C0S-7«^^H^AL^ 24B#W-f y^jx^- K Lfc„ *HJ!& 
fcPBStpTl HHfci^U 200 ^ 10?#$Miifm (1 % K-7"»Hifcaftf- > V ^A, 10 -fe 
V 10 % 2-^;V*7°h^^/-;V, 0.001 x;-;i/y;V-, 50 mM Tris-HCl 

. pH 6.8) + -CTir^kLfeo ^i<7)|$*4£6 %T^ i ;;VT5 F^;V^-em^cS& L, — h 
u^)PU-xm±^m^Ltz^ ^ ^ ^ ^ARjitf* (Santa Cruz) ^n?hMUo ^ 

•fe^^ (New England Biolabs) K X *) vJ$Lit L tz Q 
(4) 

C0S-7$a)feO«ii, 11^11^9X^9^ F±-eK^fv> (2xl0 5 lfflIt/^9-f F) , 

ffi|E#2 005-3033599 
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mm^Ktzy°y^< KKJ: r> ff^ff^A^To tz a ^9MX^ ti/;»l±, 3 

T ;v 7* t Fi^ffctr HI^L/io flUIS * 0. 2%&j£-fe* ^fH^o-^^^UA -7 * #CAR 
*rC# (Santa Cruz) i tz \± v -7 X #KFLAG#fc# (Sigma) We-f b l^o $ 

lb fc, |0J&£Cy-5-1t^b— i «5 W >^r^^~ h U 647 nm# -7 ^77^ 
£665 nm LP. V 4 fl> * Lfc#fc& V-if-* * ■* >BMR« (LSM510 ; Carl Zeiss 

(5) in vitro 77^ («) 

■fy7s< F£JEV>-CC0S-7,«&K^®#AU 121* WW >^r^^- h t/c 0 it*#t£lO 
%FBSv^nDMEM em U <E> 24B# ffl& l:#^JK:7fn^ K^>;i/-=E ytfz it&J&4\l¥VB 

K * in l o 

[0 0 5 3 ] 

C0S-7$BJ&£2Bf WW >^^^<- h U ll^KIU, 
N Renilla luciferase assay kit (Promega) J: *K ^5^^-^ (Minilumat LB9506 
; Berthold GmbH) (**£-B$W20#) £fflV>TffHiffi Lfco 

(6) in vivoW (v>)^) 

ttflB ( 1 ) -Cfillg L/:77^? KpcRDn-NLSio «fc tfpcDRc-AR* . C0S-7M KB® 
mX, £ /it±|W]B#^K#AL/io fSiAt, 10% FBS«iJnDMEM"4»-C12l*WK*>fc W > 
^a^m M*JR^L7t 0 t^iffll&fcFBS'+'fcJBiSU lxl0 6 «IJ3&^^tf^#Jfi 
L fcBALB/c^ — Kv7^ (^*> #SlxJl7 g) ©f+Wl^S 4 #0rfc 

[0 0 5 4] 

m$.i2mmik, ioo^iodht (100 ^g/kg#m) ttzm.o% (voi/voi) dmso («) £ 
(i.p.) miLtzo mi<D2mm&, 100^ mi'^77y> (2. 8 mg/k g #m) £ 

i.p.ftltU 2^P B 1|5I-^-T-7^cOW ^-y^7*Hf-p3t 0 
[0 0 5 5] 

RLucS1±^Mi--SDHTOf^#^lSI-<^^*, 2P <D % ~ F V7 7 CO £ , C0S-7M& (1 

xnfmu) 'fcHLW&x Ltzo 2m<D7-tbm:%}<7>-?vxm~te, 100 ^101.0 % (voi/voi 

) DMSO mm) Zi.v.-miLtZo fil2i£Ki±100 //1CODHT (100 // g/kg-M) 
o 3B#Pb1^^100 /i 1 ^tr VyT^ =Jy (1.4 mgAg#fi) £i.p.&*j"U 10^i:^V7X 
O^pi-y>^*tofc (n=4) o 
[0 0 5 6] 

m$kWi<Dtz&K^ mm<V7°7 7^ FpcRDn-NLSiBi^pcDRc-AR^MTj^^a^AL^COS 
-7«BJJ& (1X10 5 M) 1 imO^#iJ?L^fe3 nimO^$^^ - F-r-7^c7)ifrIi^#ttLyt 
o mtMMc, m<F>n ^^lisi ^2-7 ^SMcte, 100// 1^1.0 % DMSOSri.p.&ltL*: 
o ^3i3 iU ? ^4-7'7^^^Jil.O % DMSO^tPLfclOO /,lCD-7°nv5 F^iiPCB (10 mg/ 
kgM ) 4r ^ *l i . p . mi L tz o 
[0 0 5 7] 

mtl^m^, $2i3J:a f i3 , 7 7^ii:i.0K DMSOKiWL/clOO/* IcODHT (10 //g/kg 
#E) ^i.p.^MLfCo >$!l?®:02Elf P^f^, 10 ^lMVVf^^V (1.4 mg/ 

kgi$m) £«IaMl*I (i.e.) miL, &-?V7^(Dttm. (n=3) 253-WRf-??|WI0#K 

[0 0 5 8] 

^:T<75'V7XW > — ^>^(i^-5fepCCD*^ 9 (IVIS100 systenu Xenogen) £fflv^ 
o Bft^afiLIVING IMAGE software (Xenogen) ^fflv^!To/; 0 vlteTfe^fe*^ ^ 

. mm^xmm±^mmimMM (rod ^is^, ^i&^s^ft ( 7 * > >/#/cm 2 ) =snt 
< 11 1 > 

RLuc t DnaEOC^Ji F * W > $ ^/cAR ("T ^ ^ *, , 7"n-7'I) RftfUttM 

fl^rt^lffl^TEli^IE L < M^fc^ ti& ^ t Zlfemir&tzibiZ^ C0S-7lfflaat'pcDRc-AR^ 

ffltE# 2005-3033599 



#11 2004-066424 



^-v : 11/ 



[ 0 0 5 9 ] 

DHT<7)#^*ETt?l;£, •T'n-y I ti^i: LT«BJ3&K+K#:£ LTV>fc (H2a-l) D 
HT^ttlL/'i t -/n-^I tf^^fr Lfc (H2 a -2) 0 — 7j\ l&MfeA^s 7 ^ ^ 

(NLS) t*-t*RLucK^>f > DnaEON*» K ^ >f > (i" 7°n-7ll) »±, DHT 

• M *> & 1% SftKEtfEfbLTV^ (H2b) o 

[ 0 0 6 0] 

?j^7s$y~ruy \ t i> — He t tz (0 3) a DHT^fffcT^tt 

s AKjfrfcli , 7° tt - y I -f y 7 \ K t ~7°Xl — ~/II~?7 7 5 F £#ir*ffllfeffl*fi MMV^T 
„ ^^7^f v^^^tLTV^V^sfflg^ i-^^^RLuc-CiDnaE-C^3IM$^/cll5 kDa^A 

r t ^ * mm L o 

[0 0 6 1 ] 

— ?j\ DHT^T-e(±> AR^l#(±, 7-/7J isZ/ tlX^ft \,>1fiMM*t t & 135kD 

•7° 9 w v > >?%.(r>%L$iM 1 7 -f y 4 1/ y ? * mfe^Mfr^s. k * ti^ti&wc lx^± 0 

[0 0 6 2 ] 

h 7 7° 7 4 -> y rrtm isit ^itfl $ tifc o 

<mmw2> 

l^tt * * C in vi tro,« 77*«fflV^ DHT**itl&+ & ~fu — -f I 

[0 0 6 3 ] 

C0S-7jfflJife KpcRDn-NLS £ pcDRc-AR<75M7} * fipcRDn-NLS-M * ff#A L , *L-P*l 

[0 0 6 4] 

4) o 

[0 0 6 5] 

J£Lb «5 > iCffiI©Pi©7 p n-7'^^fflv^AR©tF , 3S ; fT^Si"ei & £ fc 
< HJfrffl 3 > 

[0 0 6 6 ] 

-r^^JS072%t64 0 /o-e$)o/c (1115 a) 0 ttz* fittt^fn^ F*;v^ >©17/?-x^ 
h7y*-^t^DWrn>, ^j£Xrn>f K^^v^fttV^nrov (CPA) . 
^7 > K n y >^Mf tS» e y ^ n y 'J > t 7 jv ^ 5 Kii. mMKm^m^^K 
PtfjaZtt (15b) o il^ni/^ K>tiK«etJfe©»jKieH*ctt> MUotSKl 

[0 0 6 7] 

05c) ii:*?), AR#7°n y 5 K>ti^Lt^ ARO^I*]#=ff^^$ ti%^ ^ t 

T^^fhtZo 

[0 0 6 8 ] 

ffi|E# 2005-3033599 
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o 

< «f U 4 > 

[0 0 6 9 ] 

ti-S (##It»3, 2 1-2 3) c 
[0 0 7 0] 

£. £ fcv ^ * ft-C##lg $ tL^RLucO^I" & :i£?fc$£iJt^CCD# ^ 7 K J: KJ£ <9 & 

-hfr&M&^l-a- t*mmir2>titb, 100^«co»KSAC0S-7fflB& (##$1) > pc 
RDn-NLS £ t±pcDRc-AR£ i^^fitJ A L fcfflffi,^ & L < «pcRDn-NLS k pcDRc-AROM 

[0 0 7 1 ] 

J; (9 HH£ titz^V ^Mff £ pcRDn-NLS k pcDRc-AROfp 
T-2o £ |WJ8# tM#A LtzmMl' i £ ^:*5^ Jg ii. pcRDn-NLSf £ }±pcDRc-ARO v>-f titf* 

\hu-q\ RLucof? #fi k£ %> tkVfmwmmHh < ftm -e § * - k e * *tfco 

< £ 5 > 

|/C7^X(7)flH, KpcRDn-NLStpcDRc-AR^M*"*|W|NF^M^^®#AL 
fcCOS-7»IJi&*5£#[ L> (DMS0) £ tiDHTtc J: 19 $ij?$c L fz 0 

[0 0 7 2] 

— #<Z>v?;*P4EKW:2I$|RJfc;b;fc 19 1.0 % DMS0 t~ J: Slfciafcfcfi 1 & 9 — 

O^^SNEfcliEIWHDHT (100 ^g/kg#a) I" <£ &*iafe*fT o fc 0 DHTifflgSct £ & 
St*3*fl£t±s #«JW»©»^fcJfc'<'C3.5filfiMinL-rv^ (19, 10)0 
[0 0 7 3 ] 

j&* £ & § *r * * Jftfe K , wmtf&T K Mir & DHT##T <£> ARW^ ft 

< mMn 6 > 

a a* w K <^ i£# * ii^ o 

[0 0 7 4] 

pcRDn-NLS k pcDRc-AR^ |W| B# \zJf^ p fiMX L *r|ffll& * v ^ X JS ft ^3mmOas § T&A U 1. 
0 % DMSOtlO" 7 M DHTf®, ifcli^WCM^^Dy? KVjWPCB* in 

<D*)V^yj&&m.*MMn (i.p.) ftXLfc, 

[0 0 7 5 ] 

^ tiffin L/i (01 K 12) rfcj^e>, DHTK J: >9 AR^ft^ff* J fll&$ ttfe i k* s 
[0 0 7 6 ] 

[SH±<7)flJfflnrtgtt] 
[0 0 7 7] 
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[0 0 7 8] 

[0 2 ] C0S-7» ^pcDRc-ARf&5Jt^ * ~ £M#J Kfi£K#A Lfcl^oMoSbfc 
m.WWt^L& £V?&MmWMi%.*7Ji1rmr"$>2>o ( a : ^ARfcvf* ; b : tfbFlagjftft ; 1 

: DHT^^in ; 2 : ram&ira) 

(a : C0S-7jfflll&o®e«WfflW ; b : 7n-y i £ zmi*:mft5&&Z*£-fc 
8BJ3& (DHT-^n) ; c : "7u--ri ts xxfn^m^^^^tfMk (dht*») )_ 

[0 4] jifflflfert tiSJn $ tttzHmWiSt t $ ftfcRLucK i * £3fea&ftO> W«**F 

[m 5 ] «<7>fttti&* > jo i if'g-jft'fti^wK <viikm. t nmm £ ^rluc k x & 
[06] siitto \z.wB&x% titzcos-imm % w& $ v 7 * k # # s ® e « 

^cfWt =£-^-t-CCDH^t?** 0 (l : 7°u--7*&t ; 2 : ^n-nio^i&a; 3 
: 7"n - y I <7>^§§Jjt ; 4 : ^n-yiiJi OTI 

[0 7] mm^K^mW'X^Kizzos-mu^mtzfctz^^ y * y 

>"fitW*&*^b3tiat?**o (l : 7°n--7^L ; 2 : ^n-yno^n^i ; 3 : 

[08] Mlft K^IC^A $ *LfcC0S-7*M&*#tt §tL^v^^tc-feV>x9^>Sri 
.p.&ltL;fc&©^ttJ8o£BH£f[; (1 : 7°n-r& L ; 2 : 7°u -7*ll<7) frmjL 

; 3 : yn-yi (DfrmJL ; 4 : -fu-fi £ itra&^m) 

[0 9] ^n-yi £ J:OTI^|WIBt^K^A$tL^C0S-7|fflia*W$tLfcvi7^OD 
[010] y°v — 7*I iSi-ZflUt mmZWi&X § *LfcCOS-7SBJ3& * 

[011] 7n-7I is J;^II*I^B#^K^A^tL^C0S-7,«^#*$^^^^^ 
^^tt^-7°n->5 K > is =fc TfPCB ^ <t ^> S S K^F*3 ^ff ISW £ ife-f" CCDIH^ "C & & o ( 
a : WHH (DMSOflim) ; b : DHT ; c I DHT + 7°n v 3= K> ; d : DHT + PCB) 

[012] 7°u-7*i&£mizmwftzx&xzfctzcos-7mmzm$.zfrtz^7x 

a I MPS (DMSOflM) ; b : DHT ; c : DHT + 7°ny5F>; d : DHT + PCB) 
[0 0 7 9] 

11 -fu-yi 

12 7°n-7II 
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4c intein0C-M$lJ<Z>*°V^-7 0 ^ K 
4n inteinON-*McO^U^y^ F 

5 Mfrftv^;v 

7 v — 

8 fell 
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imm] 

SEQUENCE LISTING 
<110> Japan Science and Technology Agency 

<120> A Pair of Probes for Detecting Protein Nuclear Translocation 
<130> NP04070-SH 
<160> 7 

<170> Patentln version 3.1 

<210> 1 
<211> 24 
<212> PRT 

<213> Simian virus 40 
<400> 1 

Asp Pro Lys Lys Lys Arg Lys Val Asp Pro Lys Lys Lys Arg Lys Val 
15 10 15 



Asp Pro Lys Lys Lys Arg Lys Val 

20 



<210> 2 
<211> 16 
<212> PRT 

<213> Xenopus laevis 
<400> 2 

Lys Arg Pro Ala Ala He Lys Lys Ala Gly Gin Ala Lys Lys Lys Lys 
15 10 15 



<210> 3 
<211> 15 
<212> PRT 

<213> Human immunodeficiency virus type 1 
<400> 3 

Arg Gin Ala Arg Arg Asn Arg Arg Asn Arg Arg Arg Arg Gin Arg 
15 10 15 
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<210> 4 
<211> 6 
<212> PRT 
<213> Artificial 

<220> 

<223> synthesized oligopeptide 
<400> 4 

Lys Phe Ala Glu Tyr Cys 
1 5 



<210> 5 

<211> 8 

<212> PRT 

<213> Artificial 

<220> 

<223> synthesized oligopeptide 

<400> 5 

Asp Tyr Lys Asp Asp Asp Asp Lys 
1 5 



<210> 6 

<211> 5 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthesized oligopeptide 

<400> 6 

Phe Asn Leu Ser His 
1 5 



<210> 7 

<211> 6 

<212> PRT 

<213> Artificial 

<220> 

<223> synthesized oligopeptide 
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<400> 7 

Gly Gly Gly Gly Ser Gly 
l 5 



2 0 0 5 
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imm%] mm 



1/ 





4 c 

Mil 




3c 




mm tin m mt i t i M i w m—w w« 






3n 


4n 
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